D ioscorea esculenta, Post -H arvest Browning, Peroxidase, Polyphenol O xidase, G el F iltration A crude enzym e extract from Dioscorea esculenta var. fasiculata tissue subjected to ion exchange chrom atograp h y on D E A E -S ep h ad ex A-50 colum n. This pro ced u re resolved the extract into tw o m ain p rotein peaks one of which eluted through the colum n relatively u n bou n d while the o th e r protein peak which rem ained bound to the colum n was elu ted with 1.0 m N aCl. B oth p ro tein peaks contained polyphenol oxidase (P P O ) and peroxidase (P O D ) activities. The non-binding p rotein peak was resolved by gel filtration on S ephadex G-200 into distinct PP O and PO D activities and by virtue of their a p p aren t m olecular w eights of 95.5 Kd and 38.0 Kd for PPO and P O D respectively w ere d eterm in ed to be the typical enzym es. The P P O activity was com pletely inhibited invitro by 5 mM polyvinyl p yrrolidone (P V P ). The binding protein peak was not resolved by gel filtration. It co n tain ed PPO activity which was not inhibited by PV P and a PO D activity which was com pletely in hibited by dith io th reito l (D T T ) This ionic p ro tein peak contained 60% of total P O D in the tissue, has an a p p aren t m olecular weight of 56 Kd and is suggested to be a strongly anionic peroxidase which also exhibits polyphenol oxidase activity.
Materials and Methods

Plant Sample
The mature tubers of D. esculenta L. var. fasicu lata were obtained from the Biological garden, University of Lagos, Nigeria. After a period of curing for 14 days, the tubers were stored in the refrigerator ( 8 ± 2 °C) . Tubers were stored for 5 -8 days before assays.
E nzym e source and P P O /P O D assays
Freshly peeled tuber (25 g) was homogenised for 3 minutes in 100 ml of cold buffer (50 mM so-dium phosphate, pH 7.0) in a mini blender. The homogenate was centrifuged at 20,000xg (4 °C, 
E n z y m e fr a c tio n a tio n
The crude enzym e was subjected to ion ex change chromatography in a D E A E -Sephadex A-50 column (2 x 46 cm; bed volume, = 132 ml). The column was eluted with a linear gradient o f NaCl (0 -1 . 2 m ) at the rate of 60 ml h_ 1 with sodium phosphate buffer (50 m M , pH 7.0); 10 ml fractions were collected.
G e l filtr a tio n
Enzymatically active peaks from the ion ex change stage were pooled and concentrated sepa rately in an Am icon ultrafiltration unit (molecular weight cut off = 10 Kd) and eluted through a Seph adex G-200 column (Pharmacia, 2.5 x 45 cm; bed volume = 196 ml). Elution with 50 m M sodium phosphate buffer, pH 7.0 was at the rate o f 18 ml h -1 and 3 ml fractions were collected. Fig. la ) was not resolved further by the gel filtration step. The elution profile (Fig. lc ) shows that the major protein peak con tained both PPO and POD activities. The PPO ac tivity was not PVP-sensitive but the PO D activity 
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Hg. 1c The crude enzym e extract was lo ad ed directly o n to the equ ilibrated colum n (2 x 46 cm, bed volum e = 132 ml) and eluted with 400 ml of 50 m M sodium phosphate buffer, pH 7.0, and fu rth er with 100 ml portion of buffer containing 0 .2 -1 .2 m NaCl. E lu tio n was at th e rate of 60 ml h _1 ; 10 ml fractions w ere collected. ( • ) , protein co ntent; (A), peroxidase activity ; (■ ), polyphenol oxi dase activity. lb . The elution profile of sam ple A on Sephadex G-200 colum n. C on cen trated sam ple A from ion exchange step was fraction ated in a Sephadex G-200 colum n (2.5 x 45 cm; bed volum e = 196 ml). E lu tio n was with 50 mM so dium phosphate buffer, pH 7.0 at 18 ml h -1; 3 ml frac tions w ere collected. ( • ) , p ro tein ; (A), peroxidase activ ity; (■ ), polyphenol oxidase activity, lc. The elution profile of sam ple B on Sephadex G -200. Legend is as for figure lb.
was inhibited by DTT (Table I ). The fraction is thus predominantly a POD. The apparent m olecu lar weight of this fraction (56 Kd), also supports the suggestion that it is a POD (Murphy and O 'Heocha, 1973). It is noteworthy to observe that the gel filtration step enhanced the POD activity over that of PPO by a factor of 3 ; 1 from the ion exchange stage to gel filtration. This suggests an unmasking of apparent PO D activity during pro gression from ion exchange to gel filtration. • All inhibitors w ere used at 5 m M .
• n.d. = not determ ined • E ach reading is the average of two determ inations.
• O ne unit of enzym e activity is the am o u n t of enzym e that caused a change in absorbance of 0.001 p er se cond under the assay condition.
We observe in this study that 60% of yam perox idase (cv. esculenta) may exist in ionic form. MacNicol (1966) had obtained four PO D isoenzymes (three cationic and one neutral) from Alaska peas. The reasons for the differential distribution of POD types is not clear but may be of physiological importance. It may be related to differences in ability of plant tissue to resist infection (Lojkowska and Holubowska, 1992). An association of POD and PPO in the seedlings of A estivum triticum has been reported (D e Biasi and Badiani, 1990). Our assumption for the existence of a PPOlike POD is based mainly on the selective inhibi tion of yam PPO by PVP and POD by DTT. We therefore offer the suggestion that yam tissues contain the strongly ionic PO D which has a poten tial for PPO action and may on that basis partici pate in tissue browning of yams.
